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(S7) An optical liber connector ferrule blank has at 
its d, s ,al cnd a pedestal region which has a bevel within 
a carefully chosen range of angles and a second bevel 
or chamfer which extends from the end of the first bevel 
at a different range of angles. The combination of first 



•hJ?I k T 13 makcs pos8,bte a ri "' sh <* r«™ie 

2£m» 1 9 Variety °' diffarenJ while 
satisfying the manufacturer's requirement for pedestal 
diameter, angle of the second bevel, and the length of 
the combined bevels. 



r. 0.452 
1-0178] 




-0.85- 
[-033J 



Fig. 2a 



CM 

U) 
CO 
CO 



BEST AVAILABLE COPY 



Q. 
UJ 



Printed t v Jouve. 75001 PAflJS <FR) 



«xf AGE 6/19* RCVD AT 12/912004 5:36:10 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/1 • DNIS:8729306 * CStt): * DURATION {mm-ss):0M0 



ge) 



12/09/2004 1 7 33 T L C 



@ 007/0 19 



EP 1 335 221 A1 




Fig. 2c 



2 



^AGE 7/19 * RCVD AT 12/9/2004 5:36:10 PM [Eastern Standard Time] * SVR:USPT0-EFXRM/1 ' DNIS:8729306 » CSID: * DURATION (mm-ss):04-50 



12/09/2004 17.38 TLC 



(2)008/019 



BP 1 335 221 A1 



Description 

FIELD OF THE INVENTION 

[0001] This invention relates to optical fiber connec 
tors for use in optical communication systems and more 
particularly, to a ferrule blank for making ferrules for use 
in such connectors. 

BACKGROUND OF THE INVENTION 

[0002] In optical f/ber communications arrangements 
there has been a steadily increasing Improvement in the 
reduction of signal loss within the Tiber itself, but fiber 
signal loss is the major contributing factor to signal loss 
in long distance system which can be compensated for 
by the use of fiber amplifiers. An additional critical loss 
factor is ihe quality of the coupling when two signal bear- 
ing fibers are connected together, inasmuch as the junc- 
tion between the two fibers represents a discontinuity 
where Signal losses can, and do occur. 
[0003] In general, fibers are connected together In 
end-to-end. butting relationship by means of connectors 
having fiber holding ferrules therein. It is common prac- 
tice to finish the end of each ferrule In a generally flat 
surface normal to the axis of ihe fiber whereby the flat 
faces of the two ferrules involved in a connection bear 
against each other, and hence, the fiber ends abut, often 
With an index matching gef therebetween. 
[0004] The present state of the art is such that, Tor var- 
ious reasons, there exists a large number of connectors 
or ferrule containing connector plugs, which differ from 
each other in one or more particulars, including the con- 
figuration of the fiber holding ferrule. Such a plethora of 
differing connector pfugs makes it difficult to Standardise 
connectors and their ferrules, thus requiring custom 
made ferrules that fit a particular connector but seldom 
meet the requirements of other connectors. For exam- 
ple, mating ferrules are generally inserted into alignment 
sleeves which are most often zlrconla or metafile, and 
their pedestals abut each other within the sleeve. The 
term pedestal refers to mat portion of the distal end of 
the ferrule that Is polished for optimum mating with the 
abutting ferrule of the connector plug with which it forms 
a connection and includes angular bevels or chamfers 
Most often, In the present state of the art, the end faces 
appear flat and parallel, but in most cases, the distal 
ends of the ferrules are domed by 7 to 25 mm, requiring, 
as an optimum, that the apex of the dome and the optical 
axis of the fiber contained within the ferrule coincide, an 
extremely difficult configuration to achieve It has been 
found that an apex offset ol something less than 50 urn 
fa acceptable. It has been proposed that the ferrule 
blank be made with a tapered distal end to produce a 
smaJl diameter pedestal which may be ground with ei- 
ther a flat or domed configuration. Where the ground 
and polished end Is flat the angle of the bevel or taper 
is preferably small so as to produce a relatively large 
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pedestal, whereas when the distal end Is to be domed 
or tn some connectors, fiat, the angle is large, resulting 
m a small surface area pedestal. Such a smaif area is 
difficult to polish with precision inasmuch as il tends to 
tear the polishing cloth or paper because of the nigh 
pounds-per-square inch forces thereon. On the other 
hand, a large bevel angle functions to guide the ferrules 
into the alignment sleeve without damaging It, whereas 
a shallow angle is less efficient as a guide and the ferrule 
»s sometimes scraped as it enters the sleeve, resulting 
m damage to the ferrule or. possibly, Ihe sleeve or sleeve 
holder Too shallow an angle can also lead to problems 
of instability where too much of the length of the ferrule 
's tapered ana not enough thereof is a slip fit within the 
alignment sleeve. As a consequence of the foregoing 
the conflict between taper or bevel angles has fore- 
stalled efforts to standardize the ferrule blank. For ex- 
ample, a proposed ferrule blank having a bevel angle 
that represents a compromise between large and small 
angles has been submitted to the International Electro- 
technical Commission (!EC), but has met with objec 
Hons by connector manufactures and users, and Ihus 
has not yet been universally accepted for all SFFC 
(Small Form Factor Connectors). 
[0005] Among the most widely used connectors are 
the LC type and the Mu type, but the dimensions of their 
ferrules, more particular, the pedestal dimensions are 
so different that arriving at a standardized ferrule blank 
is seemingly a hopeless proposition, were for new SFFC 
<teslgns such as the LX.5 by ADC and the F3000 by dia- 
mond. For a variety of reasons, however, a standardized 
ferrule blank Is greatly to be desired 

SUMMARY OF THE INVFMTIfiM 
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(000GJ The present invention Is a ferrule blank which 
can be adapted for use in a wide variety of differently 
configured connectors, and thus is amenable to stand- 
ardization Most particularly, the ferrule blank of the in- 
vention Is usable with both Ihe LC type and MU type 
connectors, as well as many other types of connectors. 
[00OT] The ferrule blank of the present invention has 
at its distal, or pedestal, end a first bevel angle of ap- 
proximately thirty degrees (30°) extending from the out- 
er diameter of the ferrule, which Is approximately 1.25 
mm to a point where the diameter of the ferrule is ap- 
proximately 0.90 mm, and a second bevel of forty to for- 
ty-five degrees (40*- 45°) is formed which extends to 
the pedestal end. The ferrule blank has a diameter in 
the range of 0.60 mm to 0.75 mm approximately before 
polishing and a diameter in the range of 0.600 mm to 
0 850 mm approximately after polishing. This equates 
to a total ferrule chamfer length of approximately 0.452 
mm !o 0.377mm for a combined 30° and 45* angle prior 
to polishing, and approximately 0.452 mm to 0 327 mm 
after polishing. As will be apparent herefnafter, the fer- 
ru le of the invention, dimensioned as set forth In the f ore- 
golhg, can be used, after appropriate grinding, with a 
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wide variety of connector plugs from LC to Mu as ex- 
tremes. There is no necessity for custom designing a 
ferrule forany of numerous connectors inasmuch as the 
operation of grincfing the pedestal creates a butting sur- 
face at the distal end of a desired diameter and a ferrule 
end configured to fit most of the conn eel or adapters con- 
taming an alignment sleeve. 

[OOOaj Some manufacturers Insist upon a forty to for- 
ty-five degree bevel angle for insuring proper guidance 
of the ferrule into the sleeve and which provides a rela- 
tively small bevel length, thereby Insuring stability of the 
ferrule within the sleeve. However, as will be pointed out 
hereinafter, the pedestal diameter is relatively quite 
small, with the inherent disadvantage thereof. The sec- 
ond bevel (or chamfer) angle of the ferrule of the present 
invention substantially meets these requirements for 
guidance and Slabi/lty even after grinding, as witi be 
shown, andadvantageousfy results In, after grinding, a 
greater pedestal diameter Other manufacturers prefer 
a shallower bevel angle so as to produce a large diam- 
eter pedestal, and thus their /errules are incompatible 
with the first group, and still other manufacturers seek 
a compromise between the two extremes. In virtually all 
cases, the ferrule blank of the present invention makes 
possible, with appropriate grinding, a linished ferrule 
that can satisfy the requirements of most manufactur- 
ers, thus eliminating the customised ferrule blank con- 
figuration by standardizing the ferrule blank configura- 
tion. 

T00O9J The principles and features of the present in- 
vention will be more readily apparent from the following 
detailed description, read in Conjunction With the draw- 
ings. 



Rg. 5 is a table showing ferrule comparisons of the 
ferrule blanks; and 

FIG. 6 is a perspective view of a connector having 
a ferrule having first and second bevel angles in ac- 
cordance with the principles of tho present inven- 
tion. 

DETAILED DESCRIPTION 
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DESCRIPT ION OF THE DRAWINGS 
fOOlOJ 

FIG. 1 is an elevation view of the distal end of the 

ferrule blank of the present Invention. Illustrating the 

various dimensioned ranges thereof; 

FIG. 2a is an elevation view of the distal (or pedes- 

tal) end of one embodiment of the present Invention, 

before (smallest pedestal) and after polishing; 

FIG. 2b is an elevation view of the distal end of the 

ferrule blank of an LC typo connector; 

FIG. 2c is an efevatfon view of the distal end or the 

ferrule blank of a Mu type connector; 

HQ. 3e is an elevation view of the distal end of the 

ferrule of Fig. 2a with the largest pedestal before 

and after polishing; 

FIG. 3b Is an elevation view or the distal end of a 
different LC ferrule blank; 

FIG. 3e is an elevation view of the distal end of a 
different Mu ferrule; 

FIG. 4 is a chart showing the compatibility of the 
ferrule of the present invention with both a Mu type 
and an LC type connector; 
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[001 1 J Fig. 1 depicts the distal or pedestal end of the 
ferrule blank 11 of the present invention dimensioned 
ror both pre- and post- grinding to produce the desired 
finished rerrule configuration, Post-grinding is typically 
applied after insertion of the signal transmission fiber 
and this operation is also referred to as polishing While 
Ihe present invention exposition deals with ferrules hav- 
ing pedestals that are ground flat as shown in Fig \ it 
•s to be understood that the principles of tho invention 
are applicable to pedestals other than flat, such as, for 
example, domed or convex pedestals. It is further to be 
understood that the ferrule blank 11 has a longitudinal 
bore extending axiafly therethrough into which the opti- 
cal fiber is inserted and affixed. For simplicity, the bore 
has not been shown in any of the several views 
[0O12] Ferrule blank 11 has a first taper or bevel 12of 
approximately ao* beginning at a point 13 or 13' on Ihe 
ferrule outer diameter that is respectively 0.452 mm to 
0.377 mm from the pedestal end 14 and extends to a 
point 16 or 16' where the diameter of the ferrule 11 is 
approximately 0.900 mm. For the points 13 to 16, this is 
a longitudinal distance of approximately 0.302 mm 
where the bevel angle is 30° and for the points 13' to IS' 
.t .s also a longitudinal distance of approximately 0.302 
mm tora bevel angle of 30-. For simplicity, Fig. 1 shows 
an angle of 30-, and a typical range thereof is 25' to 30' 
[0013) From point 16 to the bevel end 14 the angle of 
the bevel (or chamfer) is, in the ferrule blank of Fig i 
45*. producing a pedestal diameter at end 14 of approx- 
imateiy 0.600 mm at the other pedestal diameter ex- 
treme prior to polishing, /_*., from the point 16' to end 14 
a bevel angle of 45" yields a pedestal diameter of ap- 
proximately 0.750. The longitudinal dimensions given In 
Fig. 1 will vary with variations In the first chamfer or bevel 
angle, which is within ttie range of 25" to 30° and the 
second chamfer angle, which is within the range of 40° 
to 45*. however, the diameters remain substantially the 
same. 7 

T001 4] The combined lengths of the bevels is relative- 
ly 'short so that when the ferrule is inserted wfrhln the 
sleeve in the connector, the stability thereof is unim- 
paired. 

[0015] m Rgs. 2a, 2b, and 2c, the ferrule blank 1 1 of 
the invention, Fig. 2a, is compared to the blank 17 for 
an LC type connector (F/g. 2b) and to the biank 18 for 
an Mu type connector (Fig. 2c), As shown in Ffg. 2a, the 
pedestal end 1 4 of ferrule blank 1 f can be ground to the 
dashed line to produce a maximum allowable pedestal 
diameter of 0.65 mm. At the other extreme, when the 
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maximum 0.75 mm diameter pedestal of the ferrule 
blank 11 is polished to 0.05 mm, the 45° chamfer is al- 
most eliminated, as best seen in Fig. 3a, which is of im- 
portance, especial]/ for the MU type connector, as dis- 
cussed hereinbefore. The LC ferrule 17 of Fig. 2b is s 
shown with a 25* bevel which, when the pedestal is 
ground to the dashed line, produces a pedssial diameter 
of 1.00 mm. For a 35* bevel on LC ferrule 19 shown in 
Fig. 3b, the depth of grinding to produce a 1 .00 mmped 
csiai diameter is much less. The MU type ferrule 1a w 
shown in Fig. 2c has a 40° bevef which produces a ped* 
estal diameter of 0 73 mm when ground to the dashed 
line. When the bevel angle is 45°. as shown on mu fer- 
rule 21 in Fig. 3c. less grinding is required to produce a 
pedestal diameter of 0.73 mm. It can be seen that the ts 
ferrule 1 1 of Fig. 3b can be used In both an LC type con- 
nector and. where the 45° chamfer Is retained, in a MU 
type connector 

[001 6J The versatility of the ferrule blank of the inven- 
tion is illustrated in the table of Fig. 4, which ia a modified 20 
bar chart of chamfer (or bevel) angle versus pedestal 
diameter for the MU type connector ferrule ie t the LC 
type connector ferrule 17. the JEC proposed LC com- 
promise ferrule and the ferrule 11 of the Invention. To 
the extent that there is dimensional overlap of the bar 26 
representing the ferrule 11 of the invenrion with either 
the bar representing the Mu connector ferrule 18 or the 
bar representing the ferrule 1 7 of the LC connector, the 
ferrule blank of the invention is usable therewith For ex- 
ample, in Fig. 4 it can be seen that the Mu ferrule 18 (Lhe so 
bar is labeled with the ferrule member) may have a 
chamfer (or bevel) angle within the range of 40* to 45°, 
and a pedestal diameter within the range of 0.45 mm to 
0.73 mm, while the rerrulo 11 of the inversion has a bevel 
angle near the pedestal within the range of 40° to 45- & 
and a pedestal diameter of 0.6 mmto 0.85 mm. For sim- 
plicity, the 30° bevel of the ferrule 11 has not been 
shown, but. in order to be compatible with the MU type 
connector longitudinal chamfer length, It is, as pointed 
out hereinbefore, present. However, also as previously <*Q 
discussed, when the pedestal diameter reaches 0.65 
mm. the second bevel is crose to being eliminated. 
Hence, where lhe second bevel is needed, tho pedestal 
diameter should be less than 0.8S mm. From Fig. 4 a 
can also bo seen that the ferrule of the invention is us- <s 
able with an LC type connector and with an IEC standard 
LC type ferrule proposed but not uniformly adopted by 
all SFFC because the chamfer angle nearest the ped- 
estal is not 40° to 45°, and to bevel or chamfer angle is 
from 32.5* to 35* These values are included in the nu- so 
mericai tabulation in Table A. Note that the ferrule bfHnk 
of the invention also maintains the tightest chamfer 
length, range, yet all four of lhe ferrule types will have a 
similar pedestal areaf rom the largest pedestal diameter. 
[0017] From the foregoing, It can be seen that the fer- ss 
rule blank 11 of the invention, having first and second 
bevels or chamfers, is compatible with a large number 
of connector types. More particularly, It is compatible 



with the Mu and IE types of connectors, as borne out 
in Figs. 2, 3. and 4. Such a standardized ierrula blank 
has numerous benefits, not the feast of which is the ob- 
vious economic benefit. 

[001 8] in Fig. 5 there is shown an assembled connec- 
tor 26 having a rnu/ii.pnglcd ferrule 27 in accordance 
with the principles ol lhe present invention. For illustra* 
tlon purposes. connector26 is shown as an LC type con- 
nector, but it i* to be understood that, as explained w 
the foregoing, the multUangied ferrule of the invention 
is useful in a number of differenl connector types. 
(001 &] Connector 26 serves as a termination for an 
optical fiber cable 28 entering the connector at the cable 
end thereof, and comprises, in addition to ferrule 27 
(which has an optical fiber in the bore thereof) which ex- 
tends from the connector end of the connector 26, a 
housing 29, a cover 31 , and an end member 32. which 
together make up the connector body. A bend limiting 
boot 33 encircles the cable 28 and is attached to the 
connector body. A cantilevered latching arm 34 is 
mounted on housing 29 by means of a -living hinge 36 
and a trigger member 37 is mounted on end member 32 
for facilitating actuation or arm 34 in a manner known in 
the an. 

[0020] It is to be understood that the various features 
of the present invention might be incorporated Into other 
types of ferrules, and that other modifications or adap- 
tations might occur to workers In the art. AM such varia- 
tions and modifications are intended to be included 
herein as being within the scope of the present invention 
as set forth. Further, in the claims herein, the corre- 
sponding structures, materials, arts and equivalents of 
all means or stop-plus-function elements are Intended 
to include any structure, material, or acts for performing 
the functions in combination with other elements as spe- 
cifically claimed. 



Claims 

1 - A ferrule blank for use in an optical fiber connector, 
said blank comprising. 

an elongated cylindrical member having a distal 
end; 

a first bevel having a Nrst bevel angle extending 
from a first point on said member toward the 
distal end thereof for creating a first conical por- 
tion of said member to a second point on said 
member intermediate the first point and said 
/ distal end; 

a second bevel having a second bevel angle 
extending from said second point to said distal 
end creating a second conlcar portion of said 
member; 

said second angle being greater than said first 
angle to produce a distal end diameter of from 
approximately 0.600 mm to 0.750 mm. 
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2 A ferrule blank as claimed in claim i wherein said 
first bevel angle is from approximate thirty de- 
grees <30°). 

3. A ferrule blank as claimed in claim i wherein said * 
second beval angle Is from approximately forty de- 
grees to forty-five degrees (40° -45°). 

4. A ferrule blank as claimed in claim 1 wherein said 
first point is from approximately 0.38 mm to 0.48 10 
mm from said distal end. 

3. a ferrule blank as claimed In claim 1 wherein said 
second point is from approximately 0.075 mm lo 
0. 1 50 mm from said dislal end. is 

6. A ferrule blank for use in an optical fiber connector, 
the ferrule of which has a predetermined pedestal 
diameter formed by grinding and polishing a distal 
end of said blank, said blank comprising: 20 

an elongated cylindrical member having a distal 
end upon wh/ch the pedestal is formed; 
a first bevel having a first bevel angle extending 
from a first point on sard member toward the 25 
distal end thereof: 

a second bevel having a second bevel angle 
extending from a second point intermediate 
said first point and said distal end, said second 
bevel ang/e being greater than said first bevel so 
angle and defining a chamfer having a pedestal 
formed therein has fl diameter of from approx- 
imately 0.600 mm to 0.85 mm. 

7. An optical fiber connector for terminating an optical 3s 
fiber comprising a body member having a connector 
end and a ferrule in said connector end*, said ferrule 
having a distal end having a first bevel angle along 
a portion ol the ferrule length and a second bevel 
angle different from said first bevel angle extending 40 
from said second bevel angle lo the distal end of 
said ferrule. 

8. An optical Fiber connector as claimed in claim 7 
wherein said second bevel angle is greater than 43 
said first bevel angle. 

9. an optical fiber connector as claimed in claim 7 
wherein said connector is an LC type. 

so 
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